Objective-To estimate prevalence and correlates of abortion provision among practicing obstetrician-gynecologists in the United States.
INTRODUCTION
The demand for abortion services in the United States is high. Approximately half of all pregnancies in the United States are unintended, and about half of unintended pregnancies end in abortion (1) . Abortion is one of the most common outpatient surgical procedures for women of reproductive age (2) , yet many women have trouble accessing abortion services, and access has become more limited over the past few decades (1, 3) . A recent study found that while the abortion rate among U.S. women increased slightly from 2005 to 2008, 87% of U.S. counties, in which 35% of reproductive-aged women live, still did not have a single abortion provider (4) . One cause of limited access is a decline over the past three decades in the number of providers that perform abortion (5), a trend that could become more pronounced over time as the average age of abortion providers increases and these providers retire (6) .
One potential explanation for this decline is that the number of obstetrics-gynecology residency programs that included abortion training decreased steadily over the two decades prior to 1996. At that time, the American Council on Graduate Medical Education began requiring abortion training as part of accredited obstetrics-gynecology residency programs (6) . Despite the 1996 change in residency training rules, the number of newly trained obstetrician-gynecologists willing to perform abortions remains low. A 2008 survey of all obstetrician-gynecologists board certified between 1998 and 2001 found that only 22% provided abortions, indicating that factors other than training influence whether a physician provides abortions (7) .
Religious objections to abortion, both personal and institutional, might also partially explain the low percentage of abortion providers. Previous studies indicate that physicians who object to abortion for religious or other moral reasons tend to be less willing to provide abortion services (7, 8) . Obstetrician-gynecologists who are more religious are less willing to provide several methods of family planning to patients, including oral contraceptive pills, intrauterine devices, and tubal ligations (9) . In addition, religious directives applied when a Catholic hospital merges with a previously non-Catholic hospital tend to result in a decrease in provision of abortion and other family planning services in that community (10) .
This study uses data from a large nationally representative sample of practicing obstetriciangynecologists to estimate the proportion of obstetrician-gynecologists practicing in the United States who encounter patients seeking abortions, as well as the proportion who provide abortion services. The study also estimates the extent to which providing abortion is associated with a physician's demographic and religious characteristics, and the religious affiliation of the facility in which the physician works.
MATERIALS AND METHODS

Data
From October 2008 to January 2009, we mailed a self-administered confidential survey to a stratified random sample of 1,800 obstetrician-gynecologists aged 65 years or younger currently practicing in the United States. We obtained our sample from the American Medical Association Physician Masterfile, a database intended to include all practicing physicians in the United States To adequately represent minority religious perspectives, we used validated surname lists to create four strata as follows: We sampled 180 physicians with typical South Asian surnames, 225 physicians with typical Arabic surnames, 180 physicians with typical Jewish surnames, and 1,215 other physicians (from all those whose surnames were not on one of these ethnic lists) (11) (12) (13) . Within each stratum, names were randomly selected by arranging them in random order then systemically drawing from a random start point. Since this analysis was part of a larger survey designed to examine obstetrician-gynecologists' beliefs and practices regarding a range of sexual and reproductive health topics, the overall and stratum-specific sample sizes were calculated so that a 60% response rate would yield the desired margins of error on the primary analyses at the 95% level of confidence (14) . The overall sample size was calculated to yield a 3% margin of error, and the sample sizes of the four strata were designed based on prior survey experience with the intention to yield at least 100 respondents in each group for a maximum 10% margin of error (14) . Physicians received up to three separate mailings of the questionnaire; the first included $20, and the third offered an additional $30 for participating. Physicians also received an advance letter and a postcard reminder after the first questionnaire mailing. The University of Chicago Biological Sciences Institutional Review Board approved this survey. The requirement of written informed consent was waived by the IRB as is typical with self-administered confidential surveys.
Variables
We asked physicians two questions regarding abortion: 1) In your practice, do you ever encounter patients seeking an abortion? (Yes/No), and 2) Do you provide abortion services? (Yes/No). The survey included demographic variables such as age, gender, race, ethnicity, and whether a provider was born in the United States or immigrated. We used respondents' mailing addresses to identify their geographic region (Northeast, South, Midwest, or West) and to classify their location as urban or rural. The U.S. Census Bureau, using information from the 2000 census, constructed a variable for each zip code that reflects the percentage of the population living in that zip code that is 'urban', defined as living in either an urban area [with a population density ≥ 1,000 people/sq. mile] or an urban cluster [population density ≥ 500 people/sq. mile]. Using this data and physicians' zip codes, we classified physicians as urban (zip code population >90% urban) or rural (≤90% urban). 
Data analysis
We utilized chi square tests for univariable analyses and logistic regression for multivariable analyses. We carried out all analyses using the survey design-adjusted commands in STATA release 11.0 (StataSoft Corp, College Station, TX). We adjusted analyses using probability weights to account for oversampling of physicians likely to be of Hindu, Jewish, or Muslim descent (survey design weights). We also adjusted for differential response rates among physicians from each of the four different strata, and among foreign versus U.S. medical school graduates (post-stratification adjustment weights). Weights were calculated as the inverse probably of a person with the respondent's characteristics being in the final data set. The final weight for each respondent was a product of the survey design weight and the post-stratification adjustment weight. Using these adjustments, we produced estimates for all currently practicing obstetrician-gynecologists in the United States. We considered analyses significant at p<.05.
Sample
Of the 1,800 physicians sampled, 40 were ineligible because they had either retired or had an invalid address. The overall response rate was 66%, or 1,154 physicians. Of these, 10 did not answer the question regarding whether they provide abortions. A further 113 were missing information on at least one demographic or religious characteristic, leaving a sample size of 1,031 physicians for multivariable analyses. The 113 physicians deleted from the multivariable sample did not differ significantly from the 1,031 physicians included in the multivariable sample in terms of whether they provided abortions (p=0.41). 
RESULTS
DISCUSSION
The decline in the number of abortion providers appears to have slowed in recent years (4), however, our study estimates that the proportion of U.S. obstetrician-gynecologists who provide abortions, 14%, is lower than was previously estimated. Steinauer et al. found that 22% of obstetrician-gynecologists board-certified between 1998 and 2001 provided abortion services (7). Our lower estimate may represent a true decline in the proportion of obstetrician-gynecologists providing abortion, or may reflect the different sampling and survey techniques: Steinauer et al. surveyed a younger group of physicians to capture those trained after the implementation of abortion training, while our study surveyed the full spectrum of practicing obstetrician-gynecologists age 65 and under. We found that female obstetrician-gynecologists, and the youngest group, were the most likely to provide abortions, indicating that the ranks of abortion providers might be replenished by newlytrained graduates.
As expected, obstetrician-gynecologists who rated themselves as highly religious, or who belonged to religious groups that strongly oppose abortion, including Catholics and Evangelical Protestants, were less likely to provide abortions. Roman Catholic teaching that forbids abortion is well known (15) . In addition to discouraging individual Catholics from performing abortions, Roman Catholic teaching is reflected in directives that govern Catholic hospitals, which probably accounts for the fact that obstetrician-gynecologists who work primarily in Catholic hospitals are also less likely to perform abortions. Of note, the association between religious characteristics and provision of abortion was not absolute: a few physicians who reported high religious importance still performed abortions. Furthermore, providers of abortion came from every religious affiliation, including some Catholics and Evangelical Protestants. A small proportion of physicians who reported working in Catholic facilities did provide abortions, which may be due to incomplete enforcement of Catholic hospital policy or may reflect physicians who work in multiple facilities since the survey question on religious hospital affiliation only asked about a physician's primary place of practice.
This study did not assess whether obstetrician-gynecologists who do not perform abortions routinely refer their patients seeking abortions to colleagues who do perform them. Consistent referral would facilitate access to abortions for at least some of these patients. In 2010, the Ethics Committee of the American College of Obstetricians and Gynecologists issued a paper in which they argued that obstetrician-gynecologists are obligated to refer their patients for all legal reproductive health services, including abortions (16) . Nonetheless, that paper proved controversial, and previous research has shown that substantial minorities of physicians do not believe they are obligated to refer patients for, or provide information about how to obtain, procedures to which the physician has a religious or moral objection (17) . Furthermore, the fact that so few obstetrician-gynecologists provide abortions may limit access to abortion even for patients whose obstetrician-gynecologists are willing to refer. In the end, patients should know the large majority of physicians give information about how to obtain an abortion, and most refer for abortion, but only 1 in 7 perform abortion. Those who perform abortion tend to be female, less religious, to live in urban areas, and to live in the Northeast or West.
Because obstetrician-gynecologists in general, and abortion providers in particular, are concentrated in urbanized areas, access to abortion might be particularly limited for women in rural areas, and especially in the South and the Midwest, where physicians were less likely to perform abortions. It is possible that obstetrician-gynecologists who have religious or other moral objections to abortion are also more likely to live in rural areas. Yet, previous surveys indicate that providers living in rural areas are less likely to perform abortions even if they do not personally object to abortion. Such physicians often face opposition from the surrounding community, especially as facilities for surgical abortions are often targeted for protests by anti-abortion activists (18) . Recent research indicates that harassment of abortion providers is especially common in the South and in the Midwest (4).
There are several limitations to this study. First, we only surveyed obstetriciangynecologists, and thus do not include information on other clinicians such as family physicians, who provide a significant minority of abortions (19) . Second, survey nonrespondents might differ from respondents in terms of abortion provision or other characteristics in ways that would bias the findings we report. Unfortunately no information on non-respondents was available for comparison. Third, information on religious affiliation, religiosity, and abortion provision is self-reported, and thus is subject to measurement error. Although respondents were guaranteed confidentiality and names were removed from responses for analysis, the survey was not anonymous so respondents might have been hesitant to report abortion provision. Fourth, our assessment of abortion provision is categorical in nature and thus might classify as abortion providers obstetriciansgynecologists who only rarely perform abortions, and perhaps only under very specific circumstances such as fetal anomaly. This might yield a skewed perception of how many physicians are actually available to provide broader abortion services. The existing census of abortion providers that surveys facilities rather than individual physicians is a more accurate method for detecting trends in abortion access (4) . Fifth, our questionnaire does not distinguish between types of abortion, such as medical versus surgical, or first trimester versus later in the pregnancy. We also make the assumption that 'abortion' refers only to viable pregnancies, while some might apply the term 'abortion' to procedures such as removing an ectopic pregnancy or an inevitable miscarriage. We also could not assess respondents' interpretation of the question about patients seeking abortion. Sixth, we did not ask respondents the reasons they opted to provide or not provide abortions. Religious and demographic characteristics correlated with abortion provision do not demonstrate causation. Previous studies have found that obstetrician-gynecologists wishing to provide abortion face complex personal and system factors that impact their decision (20) . Finally, whether a respondent is located in an area that is primarily urban or rural is determined using the zip code of that physician's preferred mailing address on file with the American Medical Association, which might not reflect the locale(s) where that physician actually provides services. Thus, the availability of abortion services in underserved areas might be better or worse than what is reflected in this study if practitioners receive their mail in one zip code, but travel to other areas to perform abortions. Table 2 Likelihood Among U.S. Obstetrician-Gynecologists of Providing Abortion by Physician Characteristics 
